Objective-To survey screening practices, knowledge, and attitudes towards screening among first degree relatives of people with colon cancer. Setting-A random sample of people with colon cancer listed on the New South Wales (NSW) Cancer Registry were mailed a questionnaire to be passed on to an appropriate first degree relative. Methods-Two hundred and twenty five first degree relatives completed a self administered questionnaire. Results-Although there were high levels of awareness about colorectal cancer, and attitudes towards colorectal cancer were generally positive, screening rates were low, and only three relatives had been screened in accordance with current Australian recommendatlons, Factors associated with previous participation in any type of screening test (usually once) included receiving a medical reCOIDIDendation to screen, having rnore than one relative with colorectal cancer, being a sibling of the relative with colon cancer, the relative with cancer being female, and perceiving screening as messy, but not painful.
Colorectal cancer is the most common internal malignancy and the second most common cause of cancer mortality in Australia. I The most important factor in the development of common colorectal cancer may be an inherited susceptibility.' First degree relatives, this includes siblings, parents, and children of people who have had colorectal cancer, have a two-to sixfold increase in risk for developing the cancer themselves, depending on the age at cancer diagnosis and the number of affected relatives.' 3 The Australian Cancer Society (ACS) and the Australian Gastroenterological Institute recommend screening for first degree relatives: Non-compliance with screening recommendations may be a major factor limiting the effectiveness of screening in reducing mortality. The aims of this survey, among first degree relatives of people with common colon cancer in New South Wales (NSW), were to (a) assess the rate of compliance with colorectal cancer screening recommendations of the Australian Cancer Society; (b) find out how much people knew about colorectal cancer and screening, and their attitudes towards it; and (c) identify factors associated with colorectal cancer screening. The research was approved by the human research ethics committees of The University of Newcastle and the NSW Cancer Council.
Colorectal cancer screening for first degree relatives in Australia The general consensus of cancer prevention authorities is that people with an increased risk due to family history will benefit from screening, and screening is widely advocated by such authorities. In Australia the ACS comprises eight cancer organisations. All these organisations recommend a screening protocol for relatives of people with colorectal cancer. Because the incidence of colorectal cancer before age 40 is low and rises rapidly with increasing age over 50 years, screening efforts have principally been aimed at people aged over 50. 5 The screening recommendations of the ACS are specific for two groups of people with a family history of colorectal cancer. The first group includes parents, siblings, and children of a person diagnosed at or above age 55; and the second group, parents, siblings, and children of a person diagnosed before age 55, or of two people with colorectal cancer. For both groups, faecal occult blood testing (FOBT) is recommended annually, starting at age 50; or for the second group, five years younger than the age of diagnosis in the affected relative. Flexible sigmoidoscopy or colonoscopy is recommended every five years for the first group, and colonoscopy every five years for the second group (table 1) .
Screening practices among first degree relatives
Relatives of people with colorectal cancer may be under screened and may be no more likely than the average-risk population to undertake screening. [6] [7] [8] [9] For example, a study in the Hunter region of NSW in 1992 found that of people reporting a family history of colorectal cancer, only 13% had been screened by FOBT ever and 10% reported ever being screened by endoscopy. These screening rates were no different from those in the average-risk population.' Further evidence from studies conducted outside Australia also suggests that relatives are under screened.l'':" Most published studies examining screening compliance among first degree relatives have evaluated either actual participation or intention to participate after the offer of a screening test. Studies evaluating compliance with the offer of a screening test generally report compliance rates around 50%." 8 12 14 15 Fewer studies have evaluated recent compliance at a population level.
A number of studies have examined factors that influence compliance with colorectal cancer screening among the general population, and there have been many published reports on factors associated with screening compliance for other cancers, such as mammography and cervical cytology. However, there is a paucity of reports considering compliance specifically among first degree relatives of people with colorectal cancer: only two studies were located. Sandler et al reported that siblings of patients with recently diagnosed colon cancer were more likely to comply with an offer of FOBT if they were married." Perceived risk, previous FOBT, demographics, and health related factors did not influence compliance.
Stephenson et al reported that compliance with an invitation for endoscopic screening was significantly higher for first degree relatives of patients than for patients' spouses, and among relatives ofpatients who had recently died from colorectal cancer. 15
Methods

QUESTIONNAIRE
A self administered questionnaire was developed, based on a review of previous questionnaires designed to measure screening practices, knowledge, and attitudes. The questionnaire collected data on demographics, screening practices including intention to screen, exposure to colorectal cancer educational material, family history of colorectal cancer, knowledge of colorectal cancer and screening, and attitudes based on the health belief model. 16 The knowledge subscale was based on a subscale adopted from the American Cancer Society's colorectal health check questionnaire, which consisted of nine items addressing colorectal cancer prevalence, symptoms, and prevention requiring "true," "false," or "don't know" responses." The subscale showed ad-equate reliability and internal consistency (scale reliability coefficient = 0.84). Studies using the health belief model as a conceptual framework to predict preventive behaviour compliance were reviewed to construct attitudinal items. Constructs measured included perceived susceptibility to and perceived seriousness of colorectal cancer, perceived benefits of and barriers to screening, and cues to action. Response items consisted of a five point Likert scale ranging from strongly agree to strongly disagree to each statement. Statements included, for example, "I am likely to develop colorectal cancer," and, "If I had colorectal cancer I would not want to know."
PARTICIPANT RECRUITMENT
The names of 1432 people with colon cancer diagnosed between three and six years before the study were randomly selected from the NSW Cancer Registry. The permission of each patient's doctor was sought before patients were contacted. Patients were sent two questionnaires to be completed by themselves as part of a concurrent study, and one questionnaire to be passed on to an appropriate first degree relative for this present study. A follow up letter was mailed to patients 10 days later.
Patients were asked to select the relative next celebrating a birthday, to minimise a selection bias. Patients were asked to let researchers know whether or not they had passed on the relative's questionnaire, and to indicate the gender and age of that relative. Relatives were not eligible for participation unless researchers received this notification from patients.
Results
RECRUITMENT OF STUDY PARTICIPANTS
The 1432 patients selected from the registry were registered with 1038 medical practitioners, and 905 (87%) of these medical practitioners responded to the request for permission to Table 4 presents responses to the knowledge subscale. The maximum attainable score for the knowledge scale was nine. Around 75% of participants scored either seven or over, with 12% scoring nine. The mean score was 7.12 (SD 1.64). These results indicate a high level of awareness about colorectal cancer and almost unanimous belief in the effectiveness of early detection. Nearly 60% of the relatives either agreed or strongly agreed that they were likely to develop colorectal cancer, or were not sure, and only 2% of respondents thought that "colorectal cancer is not a serious disease". Despite this perception, nearly 80% disagreed or strongly disagreed with the statement "I am worried about bowel cancer". Seventy five per cent of the relatives agreed that "testing for blood in bowel movements is an effective way to find bowel cancer early", and 75% agreed that if they had colorectal cancer, they would want to know. Barriers to screening included the fact that 23% agreed that "testing bowel movements for hidden blood would be very painful", while 51 % were not sure; only 4% agreed that FOBT would be too messy. 
RELATIVES
The demographics of the first degree relatives were not significantly different from those of the NSW population, except for gender: 41 % were male and 59% female. Ages ranged from 39 to 90 and the mean age was 55. Most participants (72%) resided in an urban area, which is consistent with the distribution of the Australian population."
Half of the participants were children (n = 109),44% (n = 98) were siblings, and 6% (n = 14) were parents of the person with colon cancer. Of the participants, 29 (13%) reported having at least one other first degree relative with colorectal cancer, while 9 (4%) reported two or more first degree relatives with colorectal cancer. Most of the relatives (76%) were aware of the colon cancer diagnosis during the three year period, but 25% were not aware or could not remember when they had learnt of the diagnosis. 
Discussion
Relatives in this study showed a low level of participation in screening despite having a high level of knowledge about colorectal cancer. Even using a broad definition of cancer screening, only 57% could be considered to have been screened. The most common form of screening was colonoscopy (reported by 50% of participants).
According to this definition, 57% of participants were screened, and 43% were not screened. X: Tests were performed to test for statistically significant relations between screening and study variables (table 5) .
Based on the X: tests, all explanatory variables where P<0~25 were included in a backward stepwise logistic regression analysis. According to this model, a medical recommendation to screen, being the sibling of the relative with colon cancer, having a female relative with colon cancer, perceiving screening to be too painful, and perceiving screening to be too messy seem to be significantly associated with screening compliance (table 6).
Strength of association with screening status
The results of this study suggest that a medical recommendation to screen is an important predictor of compliance. However, despite this potential, only 36% of relatives reported that their doctor had recommended screening. A lack of evidence to support the effectiveness of FOBT in reducing mortality for the averagerisk population may mean that medical practitioners are not recommending screening by FOBT for first degree relatives. Although questions on the efficacy of FOBT screening will be answered by major trials in the near future, evidence for the rationale for screening for first degree relatives is more substantial, and a clear policy is available. It should be expected, then, that recommendations and practice for screening first degree relatives would be more common.
Where the general practitioner has a central role, it seems important to explore strategies designed to increase screening awareness for relatives. Results of two Australian surveys suggest that general practitioners find FOBT screening of first degree relatives acceptable and strongly endorse colonoscopy for them. 19 20 General practitioners could take advantage of the high level of knowledge and positive attitudes shown by these relatives and ensure participation in screening according to national recommendations.
Although a high level of perceived risk among relatives was shown in this study, it is difficult to determine if this perceived risk is associated with compliance. Other studies support the finding that relatives of people with cancer will have a higher risk perception, but this may not be associated with behaviour leading to increased early detection. 14 21 The relatives in this study indicated that although they feel susceptible to colorectal cancer, they are not worried. The relatives also perceive that colorectal cancer is serious and that screening by FOBT is effective, a perception also reported by the general population."
The results of this study suggest that persons with more than one relative with colon cancer will be more likely to screen. This is an important finding, indicating that screening for high risk groups might have a significant impact. Also, being a sibling of a person with colon cancer meant that compliance was more likely. Relatives of people with colorectal cancer may be more likely to dismiss a diagnosis of colorectal cancer in a parent, possibly associating cancer with older age. Similarly, having a female relative with colon cancer meant that screening compliance was nearly three times more likely. This finding may reflect the fact that men may not be as open in discussing their illness or in encouraging their relatives to screen. Patients may need to be encouraged to inform their relatives of their diagnosis. The attitudinal factors related to compliance indicate that relatives who have been screened (largely by colonoscopy) did not find the procedure painful but did find that it was messy. Given that 78% of participants had never had a FOBT, further exploration of the acceptability of FOBT may be necessary. In other studies messiness has been cited as a barrier to further participation in FOBT by those who have already had the test." At present there are few published data on the acceptability of FOBT screening. If we gauge acceptability by compliance with FOBT reported in trials (around 50% or higher)," 2. the test seems to be moderately acceptable.
There is a lack of evidence to support the acceptability of colorectal cancer screening tests for people with a family history who should be highly motivated. Further research into the acceptability of colorectal cancer screening is indicated. In particular, the focus of research should be on issues relating to men and screening because compliance with colorectal cancer screening is often higher among women," women are more aware of screening," and men are considered to be more reluctant to present early.2.
Limitations in the design of this study included its retrospective design. It is not possible to determine whether a high level of knowledge and positive attitudes determined participation in screening, or whether participation in screening resulted in knowledge about colorectal cancer and rationalisation of attitudes. Also, study participants may not necessarily be representative of all first degree relatives: a selection bias might have been introduced owing to the low response rate from patients with colon cancer. A survival bias may also be present as all patients with colon cancer were living, and half of the patients presented with less invasive cancer. However, the relatives that did respond are likely to have a greater awareness, meaning that the low compliance rate may be an overestimate of the true picture.
Conclusion
Current screening recommendations are not being followed by first degree relatives of people with colon cancer, despite apparent awareness and largely positive attitudes towards screening. Only half of the respondents had undertaken a screening test since their relative's diagnosis, and only three people had been screened according to national guidelines. Most of the screening undertaken was colonoscopy, with very limited use of FOBT. This may reflect uncertainty about the efficacy of FOBT, which is currently being debated by cancer authorities."
Results also indicate that first degree relatives may be an at-risk group receptive to interventions to increase participation in screening.
Relatives are willing to screen if recommended by a medical practitioner, if they perceive themselves to be at risk, perceive screening to 33 be an effective method of detecting cancer at an early, potentially curable stage, and are knowledgeable about colorectal cancer. These factors should be considered in the tailoring of strategies designed to heighten screening awareness and enhance compliance with recommendations. We also need to explore further the acceptability of screening tests to relatives, and the acceptability and knowledge of current screening recommendations to medical practitioners.
Mechanisms for recruitment and maximisation of screening compliance, where the general practitioner has a central role, need to be considered. Further education of relatives and general practitioners would be necessary as well as an appropriate recruitment protocol and office system for general practices. Such mechanisms may be applicable to the averagerisk population if a mass screening programme for people at average risk, aged 55-70, is introduced. 30 
